PRIMARY OR SECONDARY cardiac tumors are uncommon in infancy and childhood.1-3 The rhabdomyoma is the most frequent neoplasm in the pediatric age group; in 50% of cases this tumor occurs in association with tuberous sclerosis and is usually found in children less than two years of age. 45 The clinical presentation resulting from cardiac tumors is variable and depends partly upon the anatomic location. Left ventricular outflow obstruction has been documented in some cases. [5] [6] [7] [8] Echocardiography has been useful in suggesting the diagnosis of various cardiac tumors such as right and left atrial myxomas,9`right atrial extension of Wilms' tumor"2 and ventricular rhabdomyoma.53 ' The purpose of this report is to describe the echocardiographic diagnosis, angiographic features, and clinical pathologic correlation of a tumor that obstructed the aortic valve in a child.
Case Report
A 12-year-old white female was referred for evaluation in May 1975. She had experienced a syncopal episode preceded by chest pain after she had run down some stairs at school. Several other episodes of chest pain and dizzy spells on exertion had been noted in the weeks prior to the syncopal episode. Six years previously, she had undergone an aboveknee amputation of the left leg for a soft tissue sarcoma which was interpreted at that time as a liposarcoma. There had been no further therapy and yearly follow-up examinations failed to reveal any evidence of recurrence or metastasis.
The physical examination showed an anxious, preadolescent female with a prosthetic left leg. Palpation of the amputation stump revealed no evidence of a locally recurrent firmed these findings. At operation, a tumor was found involving the interventricular septum. Histologically, it was an alveolar rhabdomyosarcoma, and it appeared similar to the previous tumor. The patient was treated by partial surgical resection, cytotoxic drugs and localized radiation therapy and has been followed by serial echocardiography.
mass and the lymph nodes in the left inguinal region and elsewhere were not enlarged. Excluding the cardiovascular system, there were no other detectable abnormalities on clinical examination of the organ systems.
By palpation, the radial and femoral pulses were of normal volume and character. Blood pressure in the right arm was 95/60 mm Hg. There was no elevation of the jugular venous pressure. The apex beat was palpable in the fifth intercostal space within the midclavicular line. A systolic thrill was palpable over the left precordium and over the carotid artery. On auscultation, the first heart sound was normal. A soft ejection click followed by a grade IV/VI aortic ejection systolic murmur was heard best along the left sternal border and in the neck. Paradoxical splitting of the second heart sound was noted by several observers. No diastolic murmurs were audible.
The chest roentgenogram revealed no evidence of cardiomegaly or prominence of the ascending aorta and the lung fields were within normal limits. An electrocardiogram showed left ventricular hypertrophy.
Other investigations, including hemogram, urinalysis, skeletal survey, intravenous pyelography and tomograms of the skull, were normal.
Echocardiogram
An echocardiogram was performed with the patient in the supine position and the transducer positioned in the third and fourth left intercostal spaces. A 2.25 MHz transducer and Ekoline 20A machine interfaced with a Honeywell strip chart recorder were used for the recordings.
The parallel echoes of the aortic wall were located. Aortic cusps were filled during systole by a dense band of echoes which disappeared in diastole when a normal central diastolic aortic cusp echo could be seen ( fig. 1) . The left atrium did not show any abnormal echoes. On angling the transducer inferiorly toward the mitral valve, a dense mass of echoes was recorded anterior to the mitral valve partly separated from the interventricular septal echo ( fig. 2 ). More inferiorly, this mass of echoes became continuous with the septum (fig. 3) , while in the lowermost portion of the ventricle, normal septal and ventricular posterior wall were recorded without any abnormal intervening echoes (fig. 4) . ing the left ventricular outflow tract and aortic valve. A right ventriculotomy was performed and the tumor seemed to have a wide base involving the entire ventricular septum and extending onto the right side. On frozen section examination, a diagnosis of malignant mesenchymal tumor was made. The tumor was partially resected from the left side through the left atrium leaving some residual tumor in the interventricular septum. The postoperative course was uneventful except for a period of transient complete heart block.
After a short convalescence period to allow for wound healing, she was treated with 3,500 rads of radiation therapy to the heart with a reduced field concentrating on the interventricular septum. Initial chemotherapy consisted of actinomycin D (0.0 15 mg/kg/day intravenously for five days); vincristine sulfate (2 mg/m2 intravenously weekly for 12 weeks); on the sixth week cyclophosphamide was started at 2.5 mg/kg/day orally. The plan is to continue the five day courses of actinomycin D at 12 week intervals for one year and the oral cyclophosphamide for 2 years.
Pathologic Examination
Frozen section preparations were made from fragments of the tumor obtained from the ventricular septum during the course of the surgical procedure. A neoplasm of small basophilic cells was identified on microscopic examination.
The gross specimen consisted of a lobulated, rubbery, pinkish-grey mass which measured 4.3 X 2 cm and had a glistening outer surface ( fig. 7 ). The cut surface had an irregular, slightly trabeculated appearance. Histologically, the tumor had an alveolar pattern very similar to that of the. neoplasm resected from the leg six years previously ( fig. 8 ).
There was infiltration and replacement of the myocardium by tumor cells. Extensive myxoid and hyaline degeneration of the stroma was a prominent feature of the mass in the area which projected through the aortic valve. In these foci, the histologic appearance resembled superficially that of a cardiac myxoma. A diagnosis of an alveolar rhabdomyosarcoma was made.
The original soft tissue tumor in the lower extremity was located in the gastrocnemious region and described as a partially hemorrhagic and mucoid mass. There was no evidence that the bone was involved by the tumor. Microscopic sections showed a highly cellular malignant neoplasm composed for the most part of uniform cells which were arranged in loose clusters within fibrovascular septa. An alveolar pattern was the result of the segregation of tumor cells by the septa (fig. 8A) tain. This situation is best exemplified by Whorton's review of 100 primary malignant tumors of the heart." Fortyseven of the cases were designated as "pleomorphic," "spindle-cell" or "round cell sarcoma." When the tumor is sufficiently differentiated, it is generally recognizable as smooth or striated muscle or consisting of vascular spaces, i.e., leiomyosarcoma, rhabdomyosarcoma and angiosarcoma, respectively.'0 Our patient had a polypoid neoplasm infiltrating the interventricular septum and projecting into the left ventricular cavity. The histopathologic features were unquestionably those of an alveolar rhabdomyosarcoma. Grossly, the tumor in our patient was typical of the growth pattern and configuration associated with primary neoplasms of the heart."'0
In general, the heart is an uncommon site for rhabdomyosarcoma; most occur in the pelvis, head and neck, and limbs.2" Approximately 40 primary rhabdomyosarcomas of the heart have been reported in the literature;'4 2' of these approximately 25% occurred in patients less than 20 years of age.
The clinical and pathologic problem of distinguishing between a primary or metastatic carcinoma27,28 is well illustrated in this case. Rhabdomyosarcoma frequently metastasizes to the heart.'9" An argument could be raised on the basis of prior experience with metastatic rhabdomyosarcoma that our patient developed a second primary tumor which, by chance, showed the same histologic pattern as the neoplasm excised six years previously. The points favoring the conclusion that the second tumor was primary and not a metastasis from the first tumor include the prolonged period of time separating the development of clinical manifestations of the second tumor from the removal of the first, the absence of other metastatic foci, and the solitary nature of the tumor in the heart.
The treatment of this patient has included partial surgical resection and combined radiation and cytotoxic therapy. 
